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ABSTRACT. $\mathscr{F}\subset(_{12}^{[n]})$ $F,F’\in$
$\mathscr{F}$ $|F\cap F’|\in\{0,1,2, 3_{7}4,6\}$ (
) ? $|\mathscr{T}|=(n/12)^{6}$
1. $L$-SYSTEM EXPONENT
$k$ $L\subset\{0,1, \ldots,k-1\}$ $\iota \mathscr{S}\subset(_{k}^{[n]})$
$(k,L)$ -system $F,F^{f}\in \mathscr{S}$
$|F\cap F’|\in L$
$n$ $(k,L)$ -systems $m(n,k,L)$
$n$ $n$ $m(n,k,L)$
$k$ $L$ $\alpha,c,$ $c’,$ no
$n>n\mathrm{o}$ $cn^{\alpha}<m(n, k,L)<c^{/}n^{\alpha}$
$(k,L)$ -system exponent $\alpha$ $\alpha(k,L)=$
$\alpha$ $k,L$ $\alpha(k,L)$ ?
exponent $(k,L)$
$1\leq q\in \mathbb{Q}$ $\alpha(k,L)=q$ $(k,L)$
[8] exponent $(k,L)$
Frankl, [9] $k\underline{<}12$ $\alpha(k,L)$
$\sum_{k=2}^{12}2^{k-1}=4094$ $(k,L)$ -systems 4058
(11, {0, 1, 2, 3,5}) (12, {0, 1, 2, 3, 4,6})
Witt
[ $16$ $\alpha(12, \{0,1,2,3,4,6\})=6$ 36
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Theorem 1 ($\mathrm{D}\mathrm{e}\mathrm{z}\mathrm{a}-\mathrm{E}\mathrm{r}\mathrm{d}\acute{\acute{\mathrm{o}}}\mathrm{s}$-Frankl[5]). $n>n_{0}(k)$
$m(n, k, L)\leq\Omega^{\frac{n-l}{k-l}(\approx Cn^{|L|})}\in$ .
$(n,k,L)$
Theorem 2 $(\mathrm{R}\dot{\mathrm{o}}\mathrm{d}1[14])$ . $k,$ $t$ $n$
$m(n, k, \{0,1, \ldots,t-1\})=(1-o(1))(\begin{array}{l}nt\end{array})/(\begin{array}{l}kt\end{array})$ .
$\ovalbox{\tt\small REJECT}\subset(_{k}^{[n]})$ $(k, \{0,1, \ldots,t-1\})$ -system $t$ $T\subset[n]$
$T\subset F\in \mathscr{S}$ $F$
Steiner system $S(t,k,n)$
$|\mathscr{S}|=(\begin{array}{l}nt\end{array})/(\begin{array}{l}kt\end{array})$
$m(n, k, \{0,1, \ldots,t-1\})\underline{<}(\begin{array}{l}nt\end{array})/(\begin{array}{l}kt\end{array})$
Steiner system
Steiner system $(t,k,n)$
$k,t$ $n$ Steiner system
$(k, \{0,1, \ldots,t-1\})$ -system
Rodl nibble
( [1] 47 )
$c,c’$ $n$
$cn^{5}\leq m(n, 12, \{0,1_{7}2,3,4,6\})\leq c^{/}n^{6}$
Witt $cn^{6}$
2.
(7, {0, 1, 3})-system $\mathrm{F}_{2}$
3 $\mathrm{x}7$ $A$
$A=(\begin{array}{lllllll}\mathrm{l} 0 0 \mathrm{l} 1 0 \mathrm{l}0 \mathrm{l} 0 \mathrm{l} 0 \mathrm{l} \mathrm{l}0 0 \mathrm{l} 0 \mathrm{l} \mathrm{l} \mathrm{l}\end{array})$ .
(1) $\mathrm{F}_{2}$
58
(2) $A$ $c_{p},c_{q}$ $A$















Steiner system $S(2,3,7)$ Fano $A$
7-partite(7, {0, 1, 3})-system $\ovalbox{\tt\small REJECT}$
$\swarrow$ $=$ $\{(a, b,c)A : a, b, c\in \mathrm{F}_{2}^{d}\}$
$=$ $\{(a, b, c, a+b,a+c,b+c,a+b+c) : a,b, c\in \mathrm{F}_{2}^{d}\}$ .
$\mathscr{S}$ 7 $d$ $\mathrm{F}_{2}^{d}$
$n=|V(\ovalbox{\tt\small REJECT})|=7\cross 2^{d}$ $\mathscr{S}$ 3
$(a,b,c)$ $|\ovalbox{\tt\small REJECT}|=(2^{d})^{3}=(n/7)^{3}$
$\ovalbox{\tt\small REJECT}$ $L=\{0,1,3\}$ -system $A$





( ) 4 4
$A$ 4 rank 3
$a=a’,b=b’,c=c’$ $F=F’$
$(t,b,k)_{q}$ $\mathrm{F}_{q}$ $(t+\mathrm{I})\cross$ A
(1) $t$ $\mathrm{F}_{q}$
(2) $t$ $t$ $A$
$b$
A $(2,3,7)_{2}$ $A$ $(7, \{0, 1, 3\})-$
system
Theorem 3 ([.16]). $(t, b,k)_{q}$ $L=\{0,1, \ldots,t-1, b\}$
$m(n,k,L)\underline{>}(n/k)^{t+1}$
GO
(12, {0, 1, 2, 3, 4, 6})-system $\epsilon \mathscr{S}’$ $(5, 6, 12)_{3}$
$A=\ovalbox{\tt\small REJECT} 100000000111000111000211020011221111221111221111111111000011200011220001\ovalbox{\tt\small REJECT}$ .
$=$ { ( $a_{1}$ ,a2, $a_{3},a_{4},a_{5},a_{6}$ ) $A:a:\in \mathrm{F}_{3}^{d}$ }
(12, {0, 1, 2, 3, 4, 6})-system
$n=|V(\ovalbox{\tt\small REJECT})|=12\mathrm{x}3^{d}$ , $|\swarrow|=(3^{d})^{6}=(n/12)^{6}$
$PG(2,3)$ veronese maPPmg 1 $PG(5,3)$
2 12 (Coxeter[3])
Steiner systemS(5,6, 12) Witt $W_{12}$
Havlicek[12]
$(4,5, 1 1)_{3}$
(11, {0, 1,2, 3,5})-system exponent 5






$\frac{n^{6}}{29\mathrm{S}59\mathrm{S}4}\leq m(n, 12, \{0,1,2,3,4,6\})\underline{<}\frac{n^{6}}{570240}$ .
1 $(x_{7}y,z)\mapsto(x^{2},xy,xz,y^{2},yz,z^{2})$
$2_{PG(2,3)}$ $PG(5,3)$ planar quadrangle $\Gamma$







$\bullet$ Affine plane: $S(3,4, \mathrm{S})$ $(\mathrm{S}, \{0,1,2,4\})$ -system
$\bullet$ Projective plane: $S(2,3,7)$ (7, {0, 1, 3})-system
$\bullet$ M\"obius plane: $S(3,6,26)$ (26, {0, 1, 2, 6})-system
$\bullet$ Unital: $S(2,4,2\mathrm{S})$ $(28, \{0, 1,4\})$ -system
$(3,6,26)_{5}$




$k\in \mathrm{N}$ $L\subset$ {$0,1,$ $\ldots$ ,A-l} $\ovalbox{\tt\small REJECT}\subset 2^{[k]}$ L-system
(1) $I\in\ovalbox{\tt\small REJECT}$ $|I|\in L$
(2) $I,I’\in\ovalbox{\tt\small REJECT}$ $I\cap I’\in\ovalbox{\tt\small REJECT}$
$\ovalbox{\tt\small REJECT}$ rank
rank( )=min{t\in N: $\Delta_{t}(ff)\neq(\begin{array}{l}[k]t\end{array})$ }
$\Delta_{t}$ $t$
$\text{ }$
$\Delta_{t}(\ovalbox{\tt\small REJECT})=$ { $J\in(\begin{array}{l}[k]t\end{array})$ : $I\in$ , $J\subset I$}.
$(k,L)$ -system rank









$S(2,3,7)$ $fl=(_{0}^{[7]})\cup(_{1}^{[7]})\cup(_{2}^{[7]})\cup S(2,3,7)$ {0, 1, 3}-system
$\ovalbox{\tt\small REJECT}$ 2 cover 3 cover
( $\ovalbox{\tt\small REJECT}$ 3 7 ) rank( ) $=3$
rank(7, {0, 1,3})=3 $\ovalbox{\tt\small REJECT}$
rank$(12, \{0, 1, 2_{7}3,4,6\})=6$ rank 6 $\{0, 1, 2, 3, 4, 6\}-$
system Witt
$\tilde{\mathscr{S}}^{\mathit{6}}\subset(_{k}^{[n]})$ $F\in \mathscr{S}$
$\ovalbox{\tt\small REJECT}(F,\ovalbox{\tt\small REJECT}):=\{F\cap F’ : F’\in\swarrow-\{F\}\}\subset 2^{F}$
$\swarrow$ $k$-partite $[n]=V1\mathrm{U}\cdots\cup Vk$
( $1\leq \mathrm{i}\leq k$
$|F\cap V_{i}|=1$ ) $I\in\ovalbox{\tt\small REJECT}(F,\ovalbox{\tt\small REJECT})$ $[k]$ $\pi(I)$ $\pi(I):=$
$\{i:I\cap V_{i}\neq\emptyset\}\subset 2^{[k]}$ $\pi(\ovalbox{\tt\small REJECT}(F,\mathscr{S})):=\{\mathrm{J}\tau(I) : I\in\ovalbox{\tt\small REJECT}(F,\mathscr{S})\}$
Theorem 5(Fiiredi[10]). $k\geq 2$ $L\subset\{0,1, \ldots,k-1\}$
$c=c(k,L)$ $(k,L)$ -system $\ovalbox{\tt\small REJECT}\subset(_{k}^{[n]})$
$\mathscr{S}*\subset\ovalbox{\tt\small REJECT}$
$*$ $[n]=$
$V_{1}\mathrm{U}\cdots$ $V_{k}$ $k$-partite hypergraph
(1) $|\ovalbox{\tt\small REJECT}^{*}|>c|\mathscr{S}|$ ,
(2) $F_{1}$ , $F_{2}\in.\tilde{A}c*$ $\pi(fl(F_{1}, \mathscr{S}*’))=\pi(\ovalbox{\tt\small REJECT}(F_{2}, \mathscr{S}^{*}))$ ,
(3) $F\in\ovalbox{\tt\small REJECT}^{*}$ $\ovalbox{\tt\small REJECT}(F,\ovalbox{\tt\small REJECT}^{*})$ L-system,
$\ovalbox{\tt\small REJECT}(F,\ovalbox{\tt\small REJECT}^{*})$
$\swarrow*$ 3 $(k,L)-$
system rank exponent $(k,L)$ $\alpha(k,L)$
exponent $(k,L)$ -system $\ovalbox{\tt\small REJECT}\subset(_{k}^{[n]})$
Theorem 5 $\ovalbox{\tt\small REJECT}*$ $F\in\ovalbox{\tt\small REJECT}^{*}$ $\ovalbox{\tt\small REJECT}=$
$\pi(\ovalbox{\tt\small REJECT}(F,c\tilde{\mathscr{S}}*)),$ $t=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(\ovalbox{\tt\small REJECT})$ rank $A\not\in\Delta_{t}(\ovalbox{\tt\small REJECT})$ $A\in$




$B$ \in A|Va| $=O(n^{t})$
$\alpha(k,L)\leq \mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(k,L)$
$\alpha(k,L)$ rank(k, $L$)
Conjecture 1(F\"uredi[11]), $\alpha(k,L)>\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(k,L)-1$ .
3 rank(9, {0, 1, 3,4})=3 rank 3 {0, 1, 3,4}-system
3 $S(2,3,9)$
$\alpha(9, \{0,1,3,4\})=3$ $[9]_{\text{ }}$
63




Steiner system ( ) $L$-system
$t<b<k$ $L=\{0,1, \ldots,t-1\}\cup\{b\}$
Theorem 1 $\alpha(k,L)\leq|L|=t+1$ Steiner
system $S(t,b,k)$ ’. $\subset 2^{[k]}$
$L$-system $T\in(_{t}^{[k]})$ $T\subset B$
$B\in\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}$ $[k]$ $t$ cover
$x\not\in T$ $\{x\}\cup T$ $\ovalbox{\tt\small REJECT}$ rank( ) $=t+1$
rank(k, $L$) $\geq \mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(\ovalbox{\tt\small REJECT})$
$\alpha(k,L)>t$ $\mathrm{R}\dot{\mathrm{o}}\mathrm{d}1$ Tengan $(k,L)-$
system






(4) $m(n, 12, \{0,1,2,3,4,6\})$ $n^{6}$
(5) $\alpha(24, \{0,1,2, 3,4,8\})$ $S(5,8,24)$
$5<\alpha\leq 6$ $(5, 8,24)_{q}$
$\alpha=6$
(6) $\alpha(13, \{0,1,3\})$ $S(2,3,13)$
Steiner system 2
$(2,3, 13)_{q}$ (Driessen-
Frederix-van Lint $[7])_{0}$ $2<\alpha\underline{<}3$
(7) Steiner sytem $S(t,b,k)$ $L=\{0,1, \ldots,t-1\}\cup\{b\}$
$t<\alpha(k,L)\leq t+1$ $\alpha(k,L)<t+1$
?
(8) Steiner system $(t,b,k)_{q}$ ?
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